Intracellular membrane trafficking pathways in bone-resorbing osteoclasts revealed by cloning and subcellular localization studies of small GTP-binding rab proteins.
A variety of intracellular membrane trafficking pathways are involved in establishing the polarization of resorbing osteoclasts and regulating bone resorption activities. Small GTP-binding proteins of rab family have been implicated as key regulators of membrane trafficking in mammalian cells. Here we used a RT-PCR-based cloning method and confocal laser scanning microscopy to explore the expression array and subcellular localization of rab proteins in osteoclasts. Rab1B, rab4B, rab5C, rab7, rab9, rab11B, and rab35 were identified from rat osteoclasts in this study. Rab5C may be associated with early endosomes, while rab11B is localized at perinuclear recycling compartments and may function in the ruffled border membrane turnover and osteoclast motility. Interestingly, late endosomal rabs, rab7, and rab9, were found to localize at the ruffled border membrane indicating a late endosomal nature of this specialized plasma membrane domain in resorbing osteoclasts. This also suggests that late endocytotic pathways may play an important role in the secretion of lysosomal enzymes, such as cathepsin K, during bone resorption.